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'C'OPPER 8~OUINOL.INOLATE 
• . . 

. FUNGICIDE .. 

EPA !lEG. NO. . 
10.2' .. 

; ACTIVE INGREDIENT: . ' . 
• EPA 1ST. NO. COPPER. •• OU'NOUNOLATE .. : .. : .•. _ •.. 'S.O~ •. 

lt71OoJP.oI INERT INGREDIENTS: ... _ ...................... _ 5.0~. 
TOTAL 100.0·'" 

WARNING! KEEP OUT OF REACH OF CHILDREN 
THE FlltICIOE IS Sctn TO Fcm1ATORS FOR rMfACTlRHG MPOSES ArG TO APPLICATORS ~ MY UJSH 

TO ~PAAE n£IR OI~ DISPERSICJ{ DR SIl.L9ILlZED SYSTEM 
PRECAunONARY STATEMENTS 

HAZARDS TO HUMANS .. DOMESTIC ANIMAl.$ 
CAUTION . 

Hafmful if swallowed. Avoid contaminalion of food .nd cOntact wilh 
. skin. eyes. If SWIIr-ct. dfink "'1' wlum. Of wate' and Induc. 
womitinl. If in contact with eyes or skin. flush with ... te,. 

ENVIRONMENTAL HAZARDS 
This product is tOile to fisll. 00 not apoly directly to ""es. stfeams. 
or ponds. 00 not contaminat • .,.ater by cle"'linc of equi~nt. Of 

disposal of .,.."n. DIRECTIONS FOR USE 
It I. a lIIoIatlon of fede,lI law to use this ptoduct In a manne' Incon· 
slstlnt with Its labelrne 

STc. ... AGE AND OISPOSAL 
PROHIBITIONS 

00 not o:on·."'i ..... wah" food. or fe.d by "or", or disposal. 
()pen dunltJinc is" PrO/iiDited. • 

UET ·'IT.: ~.,: llii:: '40 k".) LOT NO. ..• . .... . 

ftSTlCtD£ DISPOSAL ; 
P.s/lcide. JP,ay IYIixture or fin.lale ... 11 can not be used accorel
Ing 10 I~bel lnalfUCllons '""" be disposed of according 10 FaCI
'ral. Siale or local procedur.s under Ille Resource Conservation 
and R.covery ACL . ' 

CONTAINER DISPOSAL .'. 
Dispose of Ilnert according to 8PCIf_d Federa •• State or IcIcaI 
procedures under Iha Resource eon ..... 'lion and Recov.ry Act. 
Dispos, 01 In , sanitary landfiH or by incinerallOR If ~itled by 
Slall 8nd loca' 8\llhorltleL . 

GtHERAl 
Consult f.d".'. State. or locat euthoritift for app'Cllied 8ft_the 
procedures such a. limited open GUminC. 

SEt TtCHNICAl IUll£TIH FOIt COMPOSITION. TOltem, 
ME1l100S OF USE, MSTRICTIONS, ANO UFtCTIV£NESS. 

TAl\' ~\IIJt: U.S.A .. INC. 
7930 COHVOY COURT 

!A:'C DIECO. aUF. 92111 
l619) sn .. llo 
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coppa a-QUINOLINOLATI 

Copper 8-QuinoUnolate ia a copper chelata c~ ot a-quinol1nol and la 
practical17 non-ioniaabl.. Ita copper ia bonded til'll17 b7 both priaU')' and 
aecondal")' valence link ..... aaJcinc the cOilpound vel")' .table. 

Copper 8-QuinoUnolate .. ortered b7 TANABE. U.S.A •• INC. 1. a hiCh17 .tabl •• 
hiply errective. low toxicity tndu.trta1 tunctcide. 1h3 runricide ie .0111 to 
toraulator. tor aanutacturinc purpo.e. and to applicaton who aay wtah to 
prepare their own dispersion or solubiliaed sy.tea. 

Theoretical Usuree: 

Foraula: 

Molecular Wt.: 

Contents: 
Copper 8-QuinoUnolate ..... 95.0% 
(8-quinolinol anion .•.....• 71.~%) 
(Copper cation •••••.••••.•. 11.16%) 
Inert f.ncredlents .•.••.••.• 5.0% 

Spec1ticaU~!. 

1. Melting point - 210· C with decoaposition 
2. Boil1nc point - None 
3. Vapor pres.ure - None 
4. Density 

Specitic lTavity - 1.68 
5. Hydrolysis rate 

Solubility in water· 0.8 ppa (at 25·C) 
No hydrolysi. in water • 

6. Dissociation conatant - 1 ... X • 25.8 
7. Phy.ical State - crystalline powder 
8. Color - Yellovis~ rreen 
9. Odor - Odorle •• 

10. St.,Uity 
~t 1& .table at relatively hilb teaperature. (205·C). 
.ttected bJ ultraviolet or other actinic rays. 

11. Couercial Co.ponenu 
Copper 8-qu1nolinolate 
Sodiua auUate 
Water 

- 95·OJ to 96.0% 
- 3.2% to 4.8% 
- 0.8% to 1.2% 

• Manutactured by TMOftO lIobyaku Co. Ltd. - Japan 

""" 1a not 
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. ' , . 
1. !1ectJ'Olyl1.· '01' COpPft' .Iural.tlon 

AIP.T.tul .nd • 
- IlctrOI,I'1 ~ 
,2 M Sulfuric 
'Iu •• lft" •• ,. (.ft.l", •• 1 ,. ... ) 
-Acnonl 

Metho. 

-a • 

Put l"to the el.ctroly.l. pot 01' t.tol't 1ft .ccur.tely welahed 
.lIOunC of .bout 1 •• I.' of thl lupll .M 20 .1 of 2 " sulfuric 
.d •. 

When dls,oci.tlon 1. eoeplete. introduce 200.1 of water aM 
1 sa of lucc1Jllc .dd. 

lilctl'oly,. durinl 1 hour whll •• 1xlft'~ vith • 2A electrlc.l 
cunlnt. 

Whln electrolytic procI.I 11 ended. pull the cathodl out. wa.h 
it vith dl.cl11ed water an4 .eetonl and dry It in • ~y1Jl1 box 
tor tlvi ainutl, at 10S·C. ' 

Aftlr coolin. In • d •• icc.tor. v.I.1l thl .Ittled copp.r. 

Copper , • 
ie. a 100' 

p 

- . N- x 100 _I: 3U.' 
Copper '-~ulnol1holatl" • -.. .. , ....... -'.;.'''''.6 ............ lEST jrA'U8lE Copy 
, 11 the ~Ii.ht In 11'''' of the 1~11. ( 
M 11 thl vdeht t..ft 11'''' of the .. ttlc copper. .. 

2 . Ch.r.cterbation of the Copper I-QIIinollnolatl -.leevle 

Trace thl UV aplctJ1a 0' & very 'U"U 101utin of 
r.ot'P"" A.quinoUnoJat. ift auh,lev eh1orld •. 
Work 'It"llIl 200 and no NftOII.url. 
Mu~ of absorption CaD '" ob'lI'ved at ~ht !oUowine' 

.10 _, 335na, 320 _, 261 ~, IJId 220 .. 

3. W.ter Content, . 
Dry 1ft • 41')'111, "X ., 120·C lo-r 4 how.· uda, All accura'll,. 
Wd,h" UOUftt of about 2 ..... , .a,.f' lOll can be '.unin •• a. thl lOll in .Ii,ht of thl luple. 
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t~1 V.I.A •• lie • . ). 

. ' .. 
•• .odi. ".Uau . 

Vaab ehe ... ,1. wich dl.tl11ed vI'ar at 1.aac chrll Cial •• 
aa. ual cbe vaahin,l ., a ta.e .01u,10e. T1erac. lod1 .. 
• ulf.,. In cha •• luei .. viCh barl .. chlorl.. (.ICla) and 
chla d,e,rain. Chi coetlnc of .0'lua .ulf.~,. 

toXlc1D' 

Copp.~ '-Qul.olinola'i i. of a low o~'.r of ,0&1clc, an. cherlforl .a1 
bl u... in ".7 ar.a. wh.r. latiaat. .kia coataec or ocher C",a of 
ht_n or Iniasl .JlllOOU •• ,. , ••• nla. Jc i. co.l" I." U.I.2) .ud .bot 
not ~ ••••• la .r.a. vh.r. 'raina,. iaCO .er..... lIkaa. poeda. or 0, 
foraa of runnlDi vac.r II poa.ibla. 

It. acut. otal toxic It, (t»,O' I. .r.I,lr chan 3000 .,/ka2 ) vhla tl.ta' 
oa raea, vh.~ ... ie. dlrmal toxlcit, 1 •• ~ .. tlr thaa 2000 •• /ka vhen 
CI.ta' oa rabbit. and 11 aot lrrltatlue co tha. akin. It 1. con.idar.' 
all,hcl, InlUtlq co tb. I,.,.. • 

T.'ta OD blr', 1Qdicat.' DO ha~ful .ffact, vb •• IlvIl, UP to 10,000 
ppa ~r. cODSUlId •• C vb1cb polDt thl t •• t. v.r •• iaeoncinul'. 

• -

LD,O (alua./i,.) I 67 .,/ta" 
lEST AVAILABLE COpy 

Va .. : 

CoP,er '-QuiDolinola.. la r.e........ for ual 1& tbe ,t .. lrvICloD of 
c .. til ... ro, .. , cvtaa. conVl1Or bllt •• flrl boi •• ,.,.r. woo,, ,laItie., 
paiDc. aDd coati., •• aDd adb •• i •••• 

Ic Ie r.quir.' to ••• t thl requirement. of Dua.rowa V.S. aad elna.iaD 
.i1iClry .peclflcaeions. aD' II allau •• for ... ,. laaltatl0. ,roooduTII 
ia .. a. and ,ou1trr .... bll.bI.at. b,. thl V.,. Dlparealac of Alrlcu1t~rl 
vb.r. 4iroot f .. , ua~&c." ~. D." lib·lr. It' lor ."o:qC1llit \7r cW V •• _ ,~. 
aDd Pru, AdaIDI.CratioD for u •• iD ,Iplr ¥bleb will co.. £.I~·~OD"~~ v£th 
d~ a .. faCt, food. aad in tood barv.aCID, ooeta1-.r. for r.v: a,ricultur.l 
,rOdupea. . .' . 

Copplr '-QulD01holaca .. ,. .. a"Ud 1. cbe fema of I 101u11iU.I' .i;'u .. 
t. 101 ••• t or .quooul Ip,11elt1oaa or it .. , bl appl1ed b, 41.rar.1D, ' 
(nc" tb .... utaDO. of ,sll1uUo ".,.n'ac ...... , ,. a .o:'dacco~,., 
fbe pal"icla fonulaclOil ia .obu, 01' .. _ ..... ,.._. 

ID .he .u ....... of "004, It 1111 b ••• ICCap," for U .... I dip 01' .pu, 
.,p110Itl .. II for ,r ... yra tr .. c..nt .ad ~ coa'iolltaa·vood-T~~l •• 

. or.a.1I .. , nrfaea 11'-'1'. .ad yU'1oUl 1Ioftq- i'IIINIoOW. ~ 

1c .. , lie a"lil' b, atandard cl'lIcla. c.ehAiquo. , •• 1' OD .. ~,. othor Iub
lerac.,. 

• 
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Copper 8-quinollnolate is reco ••• nded tor tor.u1atio into 
painta, protective ooatin,s and adhe.ive. to produoe pro~lct. 
which are highly realstant to rungal growth. 

Adhesives: It is raoo.aanded that levela ot fro. 0.015 to 
O.l~ 6y welsht ot Copper 8-qulnolinolate b. u •• d for the protec. 
tlon of adhesives and ,lues, bAsed on the wei&ht of the finished 
produot, to· prn~~u~ th6 product while 1n the can. 

Paints: Copper 8-qulnollnolate ahould be used at levels ot 
froll O.a to I.OJ based on the ~'olUlle or the finished product. 
The median level or 0.5 to 0.75) 1» .oat lenerally u.ed and haa 
remaIned free from ~old after two y.ars under conditions where 
ordinary paInt becomes contaminated atter 60 daya of exposure. 

Copper 8-quinolinolate will i.part a greenish-yellow color 
to white painta. This color ia easily obs9ured by the use ot 
proper pigmentatlon. Orf-whltes are produced by the u •• or 
sufficient Titanium dioxide. Reactive pisments should be 
avoided. 

Use Precautions: Do not use In paints and pigments that 
may COie Into contaot with food and feed. 

Mildew Inhibltor for fiPjr, Paperboard and Textilea: 
Copper 8.qulnolinoiate-wi mparE milae~ reslsEance Eo papers 
such as asphalt laminates, wax papera. and packin& pa~ers. 

The addition of from 0.25 to 0.5~ by weight of Cu8 to paper 
should provide s~rfioient fungal protection to paper producta. 
Copper 8-quinollnolate 1s added to the wet presaes on paper 
.achines, size press. and as part of • coati~g either on or oCf 
the lIaohine or at the calendars eousistent wlth norllel .111 
practioes. 

Textiles: It 1s recommended that from 0.25S to 1.5 % Copper 
8-qulnollnolate (0.O~5~ to 0.27% by weight of copper .s metal) 
be incorporated into textilea for commeroial and or Federal 
SpeClficationa requirellenta. Water repellent compo~~~~ .• mayb" 
incorporated with the Copper 8-qu1nol1nolate it dea$,r'4d;. 

. . 
Treatllent of Wood-~ Treatment: Treatment of *~Od; Inolu~~ 

Inc the following repreaentative wooden it ••• : Woodeft.rloor!~$ 
~noj ~ec\l:lntr for trucks, traUera, railroad cars, .nG!· :p&.~10 • .; . 
Beverage casea. wood rail beams, ladders. wooden sh'~iJ~., .!~e 
U .. bera, Interior holda of boata and .111work. sreenhouse bel1-
chea and flats used for srowing orna.ent.l. and .uahrooll traja 
are all oro:u; where Copper 8-qu1noUnolate h .. hen success·fully 
used to prevent IIlldewing. 

I liST llAIUllt CD":\ 

-
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Preparation of t .... un' .olution: A O.l~ to l.O~ by wei,ht 
solutIon of Copper ~-qulno inolate In water or alneral apirit. 
~a1 be prepared uSin, wett!n, or disper.in, .,ents. Luaber and 
wooden con~.lners should be totally sub.erged 1n this treatin, 
solution tor a period of tro. 3 seconds to 3 .inutes dependin, 
upon the absorption required. Beverage oontainer. are usually 
dipped ,"or a period of 5 seconda while lumber is dlpped tor 3 
~inutes. The treated wood .hould then be drained of excess 
solution and allowed to air dry. Protection asalnst .i!de~ and 
rotting may be ~s long as two ycara. . 

Brushing or s~raYinf: The .bove wooa Ite.s •• y be treated 
by the sa.e triat ng so ut!on by brushing or spraying providing 
that the process continues to run-orf. It may be neoessary to 
apply a second coat if absorption is slow or poor. 

Pressure Tre~t.en~ of Wood: Copper 8-quinolinola~~ has been 
used In the pressure treating process to 'prevent rotting. In 
thi8 case a aolubili~ed type ot for~ulation is preferred although 
an extremely fine dispersion is also aecep~able. Cured wood 1s 
placed in a pressure treatin, cylinder and a 0.05~ formulation is 
used ~o flood the cylinder. Because settling out is undesirable, 
a aolubilized or fine dispersion will minimize settling. Pres
sure is applied as usual and held for various time periods de
pending on tbe 3ir.o of the IUlDb~r h~1ng treated. A m1n1mull 
retention level of 0.01 Ibs. per oublC foot is desirable. 

Treatment of ROSi: Cop,er 8-qu1nol1nolate i$ applied to 
rope durIng th'-~ar ng prooess. A for~ulat1on should contain 
froll 0.25 to 1.0~ of' Copper lS-qu1nol1nolate. When the rope 
forming process 1s complete, a rope will have a very even 11ght 
yellow-green color and be protected from rotting rlJl' several 
years. 

Twine: Twlne 1s treated by. passlng the Unlshed twine through 
a formulation containing 0.25 to I.O~ Copper IS-quinolinolate. If 
a sizing is to be used, this could be added to the treating solu
ti.on. 

Conveyor SellS: Because conveyor belts always contain ~ll·her 
a rubber or sIze finish, Copper 8-Qu1nolinolate ma! t,e added to 
this .tinist~·. at a leval ot trolD 0.25 to 0.5J. If th~ con~eY9r 
belt 1a to be made of several layars, each layer shcu:f;l be t.'reated 
Defore the finished oonveyor belt i. prepared. 

Fire-hose: The fire-hose ia to be treated bef~~~ .• rubber 
lining is Introduced. See section on Textile Treatment tor .~ounts 
to be used. It natural rubber Is to be used as the lining, Copper 
8-quinolinolate should not be used on the jacket. -

IltsT &VAIUBlE COpY] 
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Plastics: Copper ~-qulnollnolate may be used 1n poly-vlnyl
chloride 6y adding it to the plastlc1zer. A level of O.5~ 1s 
recommended. It also may be added to poly urethane formualtlona 
beto,'e. Unal prooesslng. 

Note: Any plastic that does not contain plast1clzers Is 
probably only minimally susceptible and .ay not need a fungicide 
to oontrol mildewing. 

I ItsT AVAILABLE COP~ 1 
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Anti~ieTOblal Activity: • '. 
1. Antifun,a1 .~tivlt11 •• ) 

FunCI 

Asptr,111v. nllor 

Asperci11us oryuo . 

. Tdchodlru vb-aide 

MYTothoclum verrucar1& 
• 

Trichophyton DentalTaphytt. 

TANABE U.S.A •• ~NC. 
-7-

Co"., '.~yinollnol&t.. ppa 

Funchllltie Fun,Selda! 
conclnuation conclntrat!on 

'I SO -
• 50 

2 SO 

. , J 

2 2 

In Sa1Joln'aud·. Uquid culture !!Iedlua at 2'·C afur 6 laya 
1ft st.akt fla. U. 

Copper '-~ulr.o1inolat •• \ 

Iftb1\lUftl Jj111ft~ 
Tri'. Fun,l coneentrt tion concentration . . 

'tdclla •• p. Ceneral aOld. 0.001-

Aapa.,lllu •• 1, •• Cono.al •• 1. 0.01 

Asp«rci11us uscus General &old 0.05 " •. OS 

Qutolli .. TextUe 0.001 0·. OS 

110"_ rotteJ' - . , 
- . -

- -

MyrothlciUli TIJ:tU. 0.20 
... 

vuruc.ri. ronu 

Metanhhlua .p. T.dU. 0.001 
rOnu 

" ,.,icJaophytOft Athlnica 0.001 
lntlrdlclu1e foot fun",. , 

Ott.,.I" •• 1Jy .. 1t-alar-p.tri dl.h tl't. ItST IIAIUIU C.pt 
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."... 

• 
Z. AaCS~.ctlrS.l .ctivit," 

l.ceerS. 

E.ch.~icbil col! 

It.,b,ylococcua .crlu, 

Serl,eococcu. f.lcllia 

".u~"Ofta' "~.1110" 

.. . 

L.ucoaoacoc .. a"nt.roi~ •• 

• -60 

No~ic. co For:ula~or" 

• . , Co,,.r •• .. ulaollDolau. ,,. 

lacelrion.tic lacudcid.l 
COftcI"uatlo .. conC8nU.t1OD 

100 , • 
11 11 

• 
100 

U 15 

Althouah Copplr '~l~oli"olatl I' off.r.d b, tAHASE t.S.A •• INC. i. COD
,id.r.d I biebl, Iff.ctivi. lon, la.tine .ad lov coxic~t' DlClrial. ~c 1. 
1:,orC.at to kll~ the fo110V1~, faccor. 1~ al114 vh." davIlop1ne formulacld 
pro.ucu, 

1. All for:ulacioD.'CO .1 .01d co other cDCp.n1 •• or orl.n!zatioa. 
aun b. uahured iII,i1vS~uall, rith the .E1IY1~01l&'nca1 :'rotac
-tOil "lnc7 }sfor. th., .. , b, 101!~ 

2. Llb,l. whiok ••••••• 1.' •• '.r f6r.w1A~lvua auat ~unlu~ ~o 
label. cuttl"tl, accepted ~1 IPA aDd to tb, u'" .p.clfl •• 
har.h. 

l.ferlace., 

1. ·Iant,,,ua. , .G., IftI!uatdal .ad l"lb .. rhl Che:dacry, 4/), lU6 ~U4l) 
2. TCItONO JlOBYAXV 1It."UX (Toaollo 'aseidd ..... d_It), 1t'I7 ' 
3. Jati.tr, of 'toxlc tt,fICU of Chaica1 l\&!tna.". 110S. (197" '. 
4. Ger.hon, B. IDd ?arElailD1, I.: Appll,. rolerobSolo", 11, 62, (1963) 

(Noveaber. 1989) 
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